LaSLoI) 

jL^aj cA-lJLoiJ^ SjLja^jl ^i 4_iuujl^)jl 4lJl£^ JjjIaIj Ttlj^al '^^ AjuA^uI UJ^ l * 0t ^*^ ^J tAjJ^^Jl jjj^aaJl ^j 

6^A ( - ^ ujj) Uu3 e jtgi^J r *^JJ^. 6Llq ^tiajuj ^Ic jl t^jiajVi £tiajuj ^^ic ^cjujj j£juj ^^ic Ifcllc <jjjiu ^^lll ^JaJjoiJl 

^| ^jjj! ^^\ ^^j . jja t \^\ t> Ja! ^ _ <v : .J J c^ls ^ ^1 <2Lull*J! JjjlJl icliua :Jj*j 131 jj| ^1859 

. O^^uJl 5^ ^^ cU^Jl ^ "<joi^" Allai* ^J JjjlJl 
cAJjjlJl AcUj^all J^.l^o t aSla jJjJaij ASjIa ^j^. UJJ^I uW-J U^ t^c^oiJ Cjl£^jjd]l 6^A £*Hj] ^J JJ ^gj 

^*j j^j .^UJl cjU^Ji]!j cjjj jll Jj J2SVI Mf^ ^^jJl tSSXi ^ Sjj^j^I ^kix^l AjjM' ^VVIj 40UJSUL 

Sj.<lLjla 4^^ CJljJ^laJ (JIaJJ (J^qI L^ cXgV^ ^^aj ^ J S^> JUJ ^H^ ^^ l3^^" s (J^aajI ^q ^f* -3 ^ 6 ^-^-^]j UJJ^^ L_flLuaj£l 

jLoJ jl£ U LJibuJa! ^-Ujj ^ JjjlJb jlli Jill CJVVI ^l^l^l jf^ai tAjSjj^Vl S^lJt ^V.^^^ ^ ijj^ ^J^ 
4^\ jjl! <jS^ C^ljlj. CJljJl CJlj^ ^jSlI j£^l Ai^Lj^ jcjjj ^Ulbj tCJ^Vl 6^A f IjLkU J^ JjL^ C^j ^ A^61\ 
<jaij J^bJl jli cAjIJ CjSjII ^j .^Jjllaxll <!UxJl (jia^S ^ JUll ^fl jl£ uJl jx U^.^-^ pliiil J^>i Jj^^ c> ^.^J^ ^ 

JjjlJl Acll^a I^I^AjI ^^1 CjLo^iJlj CjL^ILJIj pllolua^U ClAil£^^ 0^ -V.3^^ t^liLaJ ftlj^al 
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4jP L AJi i l l uJjaIU^Ij ^Uajilj 4jj£jjj JjJ^ J*^ 



jl <4jjJ| ^UJl J (j^jVl £^ Cl^J IIixj jVI 4ia jjjlll J^JJ ^.^J jUJl jU_3 J Jl^jJ JjjlJ! jl fl*J o^ 

C— it Sa±a a3)j jl^Jl (J-*^ t * >1 ^ 

6^A Jla <jl 64jjlaj]| 6^A (jj^uJa-oj .lg_l j* ^^ V AjjSj CjUJjik^ aLol^J ^oj cAIloJI ClAjLjll (j* UJ^* ^ <"- ^Jl (jj 

Jc- Ajjll^oJl Jj^ * ^3) ^Q *V.3^ W^J^ r *\ <L "J*^J ^ * Pail jLaJl (J-*^ J l ~*y*S* 4 JW^ J^ jLfci^ LM^ 3 ^ <■- ili y*^ 

AllL 6<jLoJ|j (j^Jallj A L3ls> &3) tAjjjJaxJl j1ja]| 6^A lllKjuJ Jflj. jl^Jl J L-L aJJ jtgj^ IfrL&aJ jll Jg uiiS AjjjJaxJl jlj^ll 

Jxif AjjjJa*Jl jIjJI CJkj jSa ilxJj Jbul (jUc-f cliaj CiiL Jfl <j*iS*\\ CjISjUI jVj jM plS Jo CjjSU 4JLL jja 

iaLuUll ^jc ^/Lja*. 6djl j^Jlj iaxjJall O*-^ 4j^ ^ L>°J .^J^^P^ ^-^ ^j£ L&-&^ JaxjJajl l^A j .t^jS ajUjI JaxjJajlj ^j jjll 

J Jj^jj Jl) t jjjj^Ij j^jjj^l cjUj^ Jj Ajj^a*Jl SjUII dJj^j t^lliS ^ji&Jlj ^U-aiSlI ciMlj <^l*^V' 

t^jiaxJ (jjfl IfrjJaaJ JJ^ L ^" 6^A a£1 jj A^JJJ ^ijlj ^^il U^-g-^ iaxjJall lS*-^ AjL^a Jj*^ J t " aS - olm\ JjI c<jud^Jl <Laj3l 

jLojll CjUn^. JJJ Aliij SaSj j£a!j Jc (J^ajV^ O^W J ^.j^^ ^J^.J .^^^ L>° r^J^* (jW ^^^' ^J"J.'^^ ^^ J^J 
jI^jI jl CJl jj^j J^ J& ^JJ JjjlJ< J ^cr^^^ ?M*^ ^ 1 ^ . ^ o^llj fi^JJaJt J^Jl c3j^ Jj C5^ J^ J^J 

XJjlii al 
• c «*» •* -^ 

; UA j ASjaJ ^j Jj^Ji U^^ J ^ J 5 ^ 

S^c- ^o d»1^.1j (jj^S ^ 6J±> ^*" d^Aj t4J 4_LoLaJl ^aiUu (J^L^. a£j^j ^-J^j cCliJJjl jaaaJ "dJjj^a^" ^^^.j ^ ^V .1 

lA j£j JJjIjuj p^^ 

JaxjJall l^A 6jS (j-Q ^j3j '4jUja]| <j^ajJl Jc U^jV^ ^V^ Jj (J^ 3 ^ **J^ UajxjJa Cl ijjl <LoLaJl CjUjj£li3l 

AjjJajVi fijj^l J ClA£j^jll A^jJj CajjSj J^^j 6 c>?Jj^^ l . \!^ J*^^ LBJ^ S-*^ 1 ^ J^^ dilSfla]) ^-LnJl ^J^- 

Aj/iLai^oJl JjpJ Aj^LawJl dilS±]a]| <JJJ CjUaJ^oJl (j^*^ J JJ Jua ^ J^ < ^~ J 'j^^' <»-iJ>la djJa <(3*a uill ^^jJaUJl J 

j.<lL>jljj ^jjl^Jl j^ aJlj J-q Jl J?'^" U^° cA^Lai^ jj£I djUlL Jj jli-Slj d^Jl ^^P^* J AjjI^jI -LjxjJajl L_UjujJJj 
Vj cA^Lai^oJl JJC- pLu^al) jj^u^all ^q AlJa L^jL^aJ ^jl Jj tA^^jJ^I CjIjj£jj31 J A^LaboJl ClilSf]a3l (J^lL C U Jl ^J^* 

pUJlj jli-Slj d^jl * ^f *\! (j^^VI 6^A (JLq Jj # 4il£^ J^ ^-^ iliJjl x_liaJjujJ 

^jjojjJI j^j^aAjl ^A ^jL^aAjl d^Aj \ <o^jUAaJj ^.LJlj ^lijl jl^'^Nf AjjujLLq "^jL^a^" CijjSj 6^13 J j£ A-^JJJj 
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tJaLa j^ JJ^* 3 




f! i////// // - 

f / / / -' / * ' / 

1 f J f i *' * j 



^ / 



/ /K 



/ ^ 




' / y- / 



J^ j>L*a 



' ,' 



: jL-tftfl ji JIU1I2. 



2 fijll J^ll . ( ^JSlI ^L^ll *fcj ^u jlulij pU^VI cjI£j^ Cf< ^^ 
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(jL«£fl|) JJliJl 




)• 






4_lLli Lpij ^A^Lai^ (Jai ?Uji gala ^^jiajVi CjISiL 4jUiL ^ UJ^* J] £^j3 ^]j *e^-^3VI Vj (jJUil J] 4-L*aJ ^ <UJJ V 

IgJ UjjJjSj c_i>laaa lA^/icb <jj£j ^J& JJ^ L ^ CjULL (J^Lk Ai^j ^Sjl^Jl <L^.jJj ^j^.*^ JJ^ L ^ CjHiL ^» * ^ 4 at-nj 
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JLaX^ILft 







ijiloJl ijoJ 




?C^jll ^j" cUi^." J jjlJ 
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. L-fl^^Jl c3j^j «CiSjll £^J < J-#' 
\j^\ I^jS * aaJ.3 £y (jAiaJ CjUjj^j ^jc cLl^Jl 1.113 4*Ul£Lo A^^Jjji^Jl 



»• 



(jS ^Ja*J 4jU^juj JJJ^a -Llilljlj tlg-lS Clmx3) (jj^^ JJj uaill j^g-?" fJ^ ^*J * s-UjIj tl^uobo ^0^31 4aU'^ll ^j$ CIajIj (jji*^ 
&J^o^a>Jl JJ^ L ^ CAilj£!i3l ^-^O^ 1 f^J ( r^W J] ^^J C ^^^J^^ c3^>^^ L_fl!/tij (^^)^.l L-lllLuj] A^JjuaJ La djIcj 



i Li «T ♦ 



: c£jVt A-jjJIa o-W^ Mi^'l. 



•jSlI ^j t j^V jl£^ ^ l>^j^^ ^^ l^° ^^W^^ *^ ^^^-^ ^ jj>i lU'jc 4*jj1 ^IUaj Gravimeter ". ^^W^^ 

^i Jj>^ jj^i^ Ja.b Aiii^l Spljill ^ ^oLujj c_)jixJjj «U>aj ^J ^jl jljj^ <> jluualj^l! 4^J^.J 

: JJVjll ji CjI JIJ2AVI <>yS cjj^'I2. 

" l^Ij^.^q JJjuJI" (gAJuJJ AjjujLaLaJl ^i AjIc- ^j^f l^iauujjj UblSljla cAjjJajVi 6^>J^I /gi CJl jl JjAV^ (j-G ^— ^W-^ 

jl£^ fjA AilLL^ jUj! ^ jj*^ m^j^ A^* ^jf^Vl 6^j .cjI jl JjaVI l>^£« Lg\ ' jfe*j*j j^^ ^"Seismograph" 
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)• 








^ 




pljji L^!/H^.lj t flTJaJJ Cj| jl jlkVl <■- ^^ UV.^ 3 ^^^ (j^ C5^J« ^JJ*^ S^C-lSlI Jc« L_JjujV1 t^A AdJxJj 

<Jd^Jlj <LiiaJl cjUjj^lill j!^. IgJliiijl <c.^xjj (jjij Ac^udj 44_iu£Jl <UL gall cjUjj^lill j!>Lk (JSSjj cjLa^Jl 6^i t jj^ > *all 

LoAlc ^Aj^a jl UjA£juI da>laJ CjI jl j^Vl <--iLa.^a L^ J^ ^-**^ J^J '^-^J l5"^ J^ ~ ^*^'\? ^>^ S-J^ t^iUAj 
CllaJ <jo£IxJ| AJiJall Jl ^dajuJl ^q CjLa^Jl (JtalSl ASjxIjujJ ^il! Cl l£jll (J^ c l£J£?^ J?^^ fl^L-a L-LujIjjj A>llaj *aJ 

AjLjiij^Jl c^Jl^Vl ^1 dl jl jSaV! <JJ aLjL ^ij .4ua£U]| "aIJJI ^ Aijx/jL** .^kxJl J] ^IjjjVI ^3 ij^jVl 

D^A L_flj*Jj '(J^ajVl J 3 ^ J A-lill^dil A-l^J^l^Jl ClAjj£jdj| ^jc S^jujLia CjLgJx-g Jc (Jjj^a^dJ a1*J| l^J] Jj^ajJ jll 

AJLJaL&ll J L_fll^)^.^a JJjuJI & j&-^ (l£^ \? W *V JL j^jjl^Jl ajJL 4&j£J (3^ ^ J' ""^J .^° j^"^ 4Jj JaJlj Djlc <L Jail 

<_£ J _ jjl^ilillj t oK^\l ajJLj 46^JlLa ClAla uj l^JS *_jJajJ 4aU^\l J J^ jjl^J aJJ aJ 44^1 mall (Ji3>ii^ a lA Jj»l^ ajujJ jl! 

CjL^.^0 4 jLaiJ^l <^J '^I^^J^ j^-^ Uf L '^J . jl^ijV! AjjJOl^ (JUljuJIj _ L_fll^)^a>i jjjuJl (JAT-Ulj ^JOAl^jQ ^G ^>°VI ^J^ 

^Ja^ Jo ^j^j Jl! 4 jl JjaVI cjUj^ UjIj^^ j^l <la^jj ^ill jUJl ^jll J Vjl j^v.j .aJI^I CjI jl jjA^I 
'U^jVl £^ Jl jl jjaVI cjU^ jjIjlSj! ^ Jll AJl jljll CJlokxiV! c> ^^ jj^» U JL 4 jUiJ^l JaS3 c> u^jVl 

j| j Alflall (3^^ ^1 j l-^j. * jjic-j ^ jjl^Jl j-^^ Jj J^o Jl jaLaJlj Ajj^u^aJl ClilSf]a]| p jj J jjailIj l^ol^iaj^al He 

CjLujI£juV1 6^A L^I^^^JJjuJI 6J^-I U^ - mJj 4?cJajuJl J] IajI^Jj! aJ 4l^lSj jl j^A^l ^— ^W-^ UjJ^aj AijiitluaJ ^il! d l^jl 

Cjbiji]! d^jjjj 4?cJajuJl J] l^jjjc -aj 4<jiajV! CjUlL J jl j^A^l dA^.^o ^jIj^juj <C^xjj Aijx-o L>°J. ^J^^J ^— ^J S-^'j^ 

^j£^j t^Uijj # l^cljj|j (j^ajVl Jab J Ajj^u^all Cjllflall t alia <q ^-UC x3j jll (jL^C-Vl ^"UlLuol (j^J 4l^J^aJ jll 
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CjV^ AjIxJjujV^ 6^-J /g uOJaUit a ?t->jlaj aLjSjI cAjljujIj AJLlaid jJjj^adJ (jjjJall p^jjl L>°J iAjIaIajIj (jiaj^U uoJaUa all 

. cjI jjUJI l^Wi ^| Magnetometer j^jlm^Ull 



.* *: **i 



Ajtilj]! 4 alia &3) CjUjj^ill <jc 4jJjU]1 (jiaj^U ^g uoJaUa al\ jLa^Jl ,_5 CAiilj^M J*\^jV^ ^ jV^ F^J&J 
4jljujIj J^Jalia rejoin ^Ic ^C-LuaJ cdlljjUajl 4_Ll^j <_£j^ > uj Sal j* a L>°M* jV^ 1 P ' jfi^ ^ tA^ljll 4_L<Jlxj| CJ^aJl ^*Jj 

4jLjuJUudJl (JyaliAjl ?CjalXJ AlljuJj P.J^' L5^J * -J.' L ^ L^O L5^ 

jl^c] jA *j!L&3) ^jojjjII cjjLujV^ (jli 6^1]j (jjSauJj .^lj jj^ac Jl ^ <ujj CjUjjSj ^^Jc L^jxSll ^j^ 4_LaAl l*SUAj 

jJjj^aJ ^*J ^gl^. CJ^JJ .1^^ 4_L^aLi L_flLuo£jjujl CJljUC ^j^j A^i^dJ l^JjjJ Lb j\* > ^> (^L^ J^^-^ CJ"^ ^jlc- A^jl uiljJ 

THE CABLE TOOL J^ *i> .1 

" THE ROTARY DRILL ^Jl M u>jj^ ^> .2 

TURBO DRILLING J^j^ J^\ ^> .3 

cJljUj t^^UJl >^ ^Ull JjSII JiLk S^LJI CajI£j t^l ^ JjVl j^Jl Aij^j 4t*Ui l^c Lua jUllkjj tj^jVl 

5 ^jii jsjii ". ( yiiji" 
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J*&£jj 




iijUii ij5LJT 






I 



,ui 



/Jij jlki,l 



- .' !-Jl 






1 c/ W 

jj* till 



1 >Mb 



J^-l *ul 
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t"(jjiliji" 4-*ilj Cl f$\j <■<■ -iL *a]| (J* l£j* ?:jt £y* UJ^j l£^ J*^ jV^ ^^] J lU*-^ '^ 6 J^^ £*J* ^^^ ^Hj 

;Jajj^li]lj J^-V^ (J^xJb l^jJaxJ Jj^ajJ 3ijawO AjjVjS S"^^ C5^ J " * a .?^*^J J^^ "S-^^" Jt^J - * Cj!/L^aj <j^ jjj£jIj 

SjhV cjISj^ ^jj . Jjj ^Ij ji 4£j^l* aJU^ J^Vl h*J* Jj '^ ^ J " M 12L" 3^ tWtfl l*ijii J ^j 

. t-U4UVl J*b "iiUJt" jLJl JjLu. t"l CjU.^flj 6 J^Jl J^lj* 

jiaa]! <j^ cjliio l^lLoi) J l_j£jjj < ji^Jl j^-^ o^ J J) j*^ Jt^j - * lS^I £*J^ ' J^^ 4\\ac* iUi IjJJ LaJJCj 

^*\^; 6(Jlc ^» > *a <_£J Aaiaj^. ^JajoaljJ J^^ CjLauJaAJ JaJJJJ ^^JjI jl JJ*^ ftj^JujLft (JLujI J 6jj.uil<ul S-^j2 A^ 'f j^ - ^ 

C-UaJ ( jlJlj SjjjoiLall JJJ pljiH J Ijjxj^a aJ 6Cjt£L<Jl Jila. (j* jAaJl J^ 3 ^ (J^ J J] "ilikll" jiaJl jiia £CjJa (j^J 

is^ "*j\j^ ls^J^" ^JajujljJ cjliLoJlj jiaJl djjjujLo ^)|jj_5 <L_jtalL<Jl lA jxjo^j ^^JjI AjjLJI jj^u^all ^g Ulbi. J^^ 4^32 J^l 

^jiajVi <J^ J J^^ Oj^^ J*^ LoAlcj .AjLaljjb ^JaJJj^ AJjoiLuj lA jjJJ lA jjjj ^^JjIj ' J^^ LP^ U^J' C5^ ^J** 

Ij^Aj AjIJ Jjialb ^£J^.I djjjujLo t^jilc S-^J-* 

DjjjujLo (J^La* J^ tlg-CJjluid £)A 4 \aU\i ^cjJa j^oJ ^'"^ 6 ^^ CjLauJa^J (Jj^aJJ CjIcJjIuia J 4 \aU\i £■ j^jj 
Jl 6Jjl*Jl A >aU\lj J^Aj e ^jaj dj^ lg_a - b jlxJ >J tp jjluuul Jj ^-^-J^ (J^jV^ TtiajuJ Jj ^j*J LoAiCj .CjISajIj ^>i^Jl 
(JxjjI CjU^j AjjLgjI Djjlxj^all JJ^ L ^" ^-ia3 4-aJajuj ^^ic j^^j i j\ jA (jlj^c- Jc p JjIulajI J] I^jJjc- <Jj3 ^J 6?cJojuJI 
^ CJliic ^jAl^.j3jAaij ^cjjj l^Jl ^jc iLJaS i\$ a\±*1ui\ djlc] r*\jj <^aJ j^Jl AliL AjIIS ^q (j^J 4jUt1| 6^A j cdjjlJ^Jl 

tf ^ ^ ^ U JI AiL^VW «^>t M>" *^ M J^< ^Jj .^.> J< ^Jjk ^i>s ^j c> ^J^b <u*»jVi 
^a (Jj t jlJl ^ jLk jli-Sl ^iAJl V]j ^j^-^^^ j^^ ^^ - ^a (j-o Uub jj£I jlJl J aIUJI jj^c (Jjj uj^. u^ q^^oI tl^JiSj 

CjULuj (jj^ uua l^aAlj # AjjUu£jI jI^aj! ^o 4 alia a pl^Jl P ^^'^-^ l^_li£jjj 4_ll!aj| ^ Q *^*^ ^^ij .4 <\1ht^ djjl^a^. Jj (^^JJ 
C-JjlkJl jjjll Jj J^»J l^j jj qa J4 jjS Allkl I JI jjJ^^iJl UltJaJj cpUll jjj LJil^Jal AjUjI Aj jj ^Lj ^ill ^jJjlJ! 

^lll jj^ - ^3) CjUa (JJ^ V J**^\ W^J^^. C5^^ CjliiLlI (j-ialj^. Jc L^jxlill _ jiaJl 4jUr> ^-UjI _ ^-IjfaJl Jj^aljjj 
l4 k <n\ ^ Ajj1jj^£ <Ljia aI>1^LujIj JJ^ > ^" AjxJjJall (j^alj^Jl (J^axJ jbli.lj 6L_}j£jujjj5Ll<J! dlaJ l^a^Sj tAilLjl l^lAaJ 

AjjLuJI daljjla <aJlj A-LqL>jla3I ^-J^ U^ 

tCjJ jib Ajli V^J j) ^JW ^^^Q A3lL CjL^al ^ CjliLJl jl Jc _ JlA\ qa A^.jLaJl 2UU\t ^ _ JjluaJ LoAk-j 
aIUJI j£j jlJl j\jfi J ^— JJ Jl J^.J 6 ^-^J J^J^ ?T JJ <-SU<a*i *h *1 t Jaf> ^aStj 1^£j<ujj JJJ^J aJJ C5^ J^^ ub^cl J^ 



«• «» 

LuoJ 



Sli - a <a Jjj* ^2 . jlJl Jj dLuJl (jLjH x_Lol CiIajujVIj <«-1JJJj c jxj^ai jiaS CjIJ 6j±^V^ t fljjitJjl S-^^^ J^^ J J^* £ .^ c ' 

^UjVI J^Ij^ jjJI J JjJ ^J J*jj O^J ^.j^ t° ^^* u' C> J^jU ^^ UJ^ .^.J^W <i^^l AljiJl Jj AjjjjjI 

(j^ j^>K*i\l ^ ^Cliy\ J jlJl p JJJ^ U^ ^ J ^J -Q J^^J .(J^J^^ ftiajuj Jj jl*jlj ^— Li Jl Ig-lfl (3^*%^ <ftU><n«ftH Jj AJjjJall 

jjc fij^juj ajujI ^j (3^^^ J-4^ AA j3 Jc CjLoUij^ajl ^ Acj^a <a L_ii£jj >jjj .l^-Ia^a ^.Uul (J^IaIj ^Ij^j ;4_L^jjI ^ \aU» 

j^ cj^all djjj^ 5JjU^ J jil ^ij^ Jj JjjsJl JU.J c^a^.j t jlJl g\jj| J ^vffl tiljj Christmas Tree j^hJI 
pUllj <\1ujL \3flj3 jlJl c> (jajjj djjjll jli c^kxJl Jj cjjjJI ^juI Lal£ jlJl ^IS J ^-j:^ Jai^l jl£ LoJlL 

fiJT^V^ ^^ Ai^Jl jb^ 4-LaijJljj . j^VI c> J^i Ji Ij UAJ^i JjSj U SjIoj . Wr Jail IJA jUix^J jlMll UA jUJlj 

cU^JjJJ ^jaalaJl Cl U jll <;La£ db galaJl JjsJl jl j^Jl J ^gjUllajl JaijJall (jlaiail LaKj tLo djli] b*J±]a iSflJJ Cl L3 Jl (3^^ 

t^llj 3/°^*^ U^J J 3 ^iUA j 6^-lliV^ 6 J J^J JaxjJall AJjl AjcLL^a 3 J 3 P^ /gC>,^un Uui 6^-ljJV^ <*-flfljJ0j iaijJall ^j^^JJj 

Cljjjll ( -la uJ CjLkjJa^ll aIj^Jjuj) .1 
. J^< J V^ f% J^^ dllJlj jlill ia^JaJ CjJjll ^ij .2 



PDF created with pdfFactory Pro trial version www.pdffactory.com 



ajsJIxaj Aiu^j j 4 Jjjuii /pu^) s-^j^i :<jti£\ p->&\ 

JjjIiU ^UajSJI v^J^ 1 

- 80 Jjj^ 4^jj* ^ ^1^1 iuAJtfl CJl^jJl ^ AjjU jjVIj ^ffilij A^ljlJ! lUXJ! CjUjjj^jjjjJ j] 
j^ajjj .^jili^jjlJlj Ajjjjj£J1j ^j\^ u£^\ cAj&ja!\ (J* ^y^ ALlJa el ib^ ttilli ^^ic Sj^/ic < JjjlJl ^i ^>j2 b*£ <%90 

_ IW'^A jjjUI CjLL*J 2Ujjj U j3jj <jL«j (j£lj t^laJl ^ jSjJJ V 



«♦ ^ ♦ 



CjI jUJl c_i£jj ^a cjb^jJl d^a J^'j ^ (Ci - C 4 )uj^£ ^Iji 4 J] 1 t> 4jj^> cjb^jJl UuiL efjaJj <AjjUI 
*j^ 15 J! 5 c> lJj^ j£\ jIjxII ui ." jtijgl! t jbjjJl t jliVI ; jliiJl associated gases "3-^U-aJl ^ufkll 

^>* C16H34 c> el-^lj <Jj^l ^1 ^jSjj j^jjj^llj jJjjUJl m^j 5 c^ cJ^ tjjlj^ ^ < (C5 - Ci5)u^?j£ 

• «« «« -^y » t -^ « 

4 \i n\i nil <J UJO^' ^J^ *^ ^ j b*K lj±£ ftlpjl U^ j|jj4 C^ilLL^ CJlj^j jjj jlll^l <lu*L) CliUjJjSjjJjVlj 

I C"Hj 



1858 <J C14H30 ^^j «j-jjkjt 802 ^ ^i 3 rf u^J « C13H28^w>ll ^4-^< ^ ^>jj^Vlj 

l^lalj^ ^ AJ£ cJJlkj A^ j£lJ! CjUjjjSjjJjVI CjIj^j jjjj .ti^ Six* JjjlJl c^b^i 4^J^^ u' iSj* ^^J 6 J^J j^J 

(iso-C8H18) u^j^ J* ^ >- = u^ ^j (n-C7H16) ^l*il u%^ J cij^ .^jJl ^ *^b u^j^ 

jjlj JSVl AilSSlI ji Jjj^li 4A3!i £*1\ ^nL JSc a^>U!j AjpbJi cjbjaljbl! c^ ^-^^ ^J .100 = tS& ^j 

^ij Jj g^jj ^jal^l c^bja! jbll Uiy i^jiLKjVl ^j^< u^^ Jj l?^ ^^1 ^Ujs! jbllj .AjjU! cjbja! jUb b^ 



«• ^ «. 



»». A^i^I^Jt CJUlUVt M ^In^t CjUjjj£jjJjV1 .V 
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.iAjjjjSjjjjV! j&\ ^ j .Aj^jj -Mjj ±j+j f**t cjliiJjVl c> LJJlkjj i CnH2n^ ^Ul ^pj^ aa_i^J! 






I 



^J * 



i> %80 - 70 J^ ?550 - 400 l*j*x* >i2 ^1 olilill J* ^jl^ <cAL9ljUb a^I JjjlJ! £lj3i 

ALjUl A_nJLaJl AjjliJVI cJ^^^I ^-^ Jj j-^ CjULLq t^lliSj tl^A jjic-j jJllaillj Jinill l^l* dillLuLa ^j^-j <*\" AJj 
jx Aj.uiJ C5 lc 6^c\SS JTJ*^ jl-llirJl A_l3lxJl CjliLSllj .^Icl 6jl J^. CJl^.jJ Ale fJxJ ^-lll LlilllaS]) ^ Sj^-aSllj 

CjUjjjSjjAjV^ AjJill cliUJaSlli ^jo£jl!Ijj cAjjLojjV^ CjU jj j£ j jAjV ^ (j^ ajJ.*-^ A;!^ 6A-iluill) CjU jj j£ j jAjV 1 (j^ **J^ 

. jUlill AJU! Ajjj jll AJjjlJ! CjUiill ^fl ^UJj c^^ CjSjII ^ iiinijj AjjUj J 







■■I" 



C10H8 






CgHio 



C10H1Z 



♦ «• 



: Jjj^t <*■ ^^jSjjijVl j^ft ^Ujl4l)2. 



f liJl iuj 4 %7 Jj cUi j> U^!J %3 Jl % 0,5 iilSi-^U-Sj Jjj^l £ljit ^l^ J ^bjAll C:U£^]I jijli 
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I^yj^lj RSH cjUU&jJIj , H2S os-jj^Vl ^ijj^ > i^i. tiite*. C:L£^ ^£j J c^j£l\ Ji*, 

. ULJI c^^lj R-S-S-R ^i^j^i ^USjR-S-R 









Jjj^l ^ u^jj^l ^ jhjSj *"%o.3 J! 0.03 c>" *>— ^^ Jj>J> ^ S^j^ ^j^> ^ 

. ^JtPj I ^lj Ni JM'j K f j^IjjJIj P jjix^llj V f j^UUl! 

^ L_jjij Vj ^>>>^ ^Ua CjIj ^ j SI^jIjjjJj^jIj ^ilniiJjj ^U^lj OjJjSlI -Iujj^j t^jjijjjlSllj Jj jiill 

. Jj^ c^ MJ^* W^J ^^< U^j jWJl 
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. >1 ^ J) ^ t> ^^ ■• Jti*il" 



• ^ « «« «««»~^ -^t'^y^ sjs »* -^ » l ^^ »» » »» <w? »* » -^ »* »* -^ • -^ *-~s -^^y »» 

: JULM\ qJuJh jj Jj>uil2. 

djjjll S*li£ ^ jj^il ^JUJl t> £jj Jl! ^UJl ta o^ V^tl Ciujil! djjj ^U^ij ."^^Sklt" ^\fo*^ £j^ c> ^ 

: AjU1L»j JjjiuU A-iibJjiJt <j^at j£Jt 
API: ^.jJj ^f-SB ^jjil 03j«1. 

jJjU^]| ^jjjIjSjIj cjL^ILoJI 6^a A^a l^ja (j^*j ^^1 CJ^l^Ji /c3 l^lli^j aJjjIJI cjL^ILoJI (jjj ^-jljud^. He <j^aLk a : loaI 

^Ic t jlidl j\ JjLuJI 4ilj£ ^-M U, ^>1 ^liajj ^ ^^^ 6^^-j cJJJ lt^' j^^ J^ LP^ 1 ^ c^^"^ UJ^r^ ^-M U, ^\ ^Uajj 
Vi G/V ^ ^^ ^jC (j- I^Lq A>n (JJJ ^^3 ( -la^ tLo DjLoJ ^C^qJjI ^j J^qJI ^j±lx!ijj Ca^^jI *6^^J is* '^J^-J^ djLoJl ^Lo^ 

P = f Kg/m 3 



^.LoJl 4ilj^ ^!] 6^)jla a3) djLoJI 4ilj£ 4-ixA ^jLujJj cSjjLovQ jjic- A t lo^ ^^3 ^"^J. <L " 4ilj£j| M ^j.uuil ^^c^qJjI uj^ ^ 

jjjllj ^jiuiiti Ailj^lj d420 > JW ^ >j^.j M ^j>^^ cjUiiJl e 20 +j <^^ e 4+ " *M^ 6 J J^ 1 ^W^j^ ^^ c^< 
.<L^.j^l 6^a He (jj^j* ^.Loil Aili& ^^^ci (ji ij ^ 4 ^j^ ^^ ^-^^ Ailj^ ojj^j .^^c- (jUjjLujIa (jl'ij^^ ^^j-uijl ^^cjill 

American Petroleum Institute API ^j^ ^ j l^<^^ <i^ c> j^*^ ci^ ^.j^ ^^ j 
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F°=C°xf + 32 
C°=(F°-32)| 



Ailj£j| Aiufl aJojujIjJ iAW^i j t^jliujjjJjVI (jl JH^W J^ J^*JJ^i$^ aJojujIjJ A_lljjlJl CjL^2L<ill Aill& (J^*JJ 

Jj!^, l*1Ua j . JjI jJl iilSS ^ hi . ^11 -Wi jits l*1Ua ^i£ .Sjl j*Jl Aa.j:> £U3jL UjjlA\ cA^llA\ *fl3£ Jfcj 

. ia^Jallj Sjl jaJl Aa>jJ ^ jjilll £* ^ jlll j jjll jl Ai\2£ll jjij j±lS aIaLS 

API. 45 J] 20 j£ M' >-^* Jjj^ e u fcM e^^ l£1j < API50 J] 10 c> Ate h* API ^j 
(JjSj A^ilial jLJl cjUjjj^jjJjV^ Ui^*i t^l^il ^jLloj^I) l_u£ jill Aijx-<J IjJj^g ^^cjill ujj^j 4^£ll ^ a^aJLujjj 

AilKll 

Aa>jjlll <j£j jn^'jll ajjj t"A_ia.jLi. SjS j^2u diaJ l£j^*\ AJfJal A^joilltj AjUiL ^£»laJ AaJ jV JjLuJI <LajtLa ^Aj m 

4 LLoilH a AjjLlli£jI o 4_lcUjJjI 

• ««» ^ «« «« ^s «« «« 

(Pa.s) M3 JK-AJb ^liij(n) ***M ^jjffi 

(JilUijj cl^judij 6jl J^Jl ^J^ ^C- d LP^H A^JUdlll Aill&llj A_LaUj^l Aa>j jlll fjli Ajjalill ^a J (v) ^J*^ **"^ ^"jj^J 

A_ijllill ^Jc /*-^>^ll J^"W 
(jSJj ^ j j£j t jblkVl Sjl ja. Aa>jJ £g (JjJ^\ g^l l> lS^ 200 &£ c> j U£ ^4^ C5* A_i^illl Aa>j jlll 

Simple Viscometer 

Ajjaiilbj .IgjJaliailj jta jjj tdjI^aJl Aa>jJ plajjb <j£ia cSjI^aJl 4_a.jJ ^i J^*-^ £-* S^JJ™ ClAaaL&H 4_a.j jl J^*JJ 

. A_pUl Jjt > ; nMi cjUjj J^*^ J^Lk Aa.j jlll ^S j^l jj^* ^ ^V ^cjjj jill cjjj jl 
<Ja^ljj u^.j ' (Viscosity Index (VI ^j j^ J-^^ ^^< ^^ c3^. cs^ j^ ^^^\ ^ c3j^^ 6 ^ c>j 

dm l^_LlJ AJjlLillj tAjjujba CJjJ jl t^llij ^ 50 4 ^ 100 ^^ ^"jj^^ J^^° ^-3j*^ (JjjLujI ^^ic c4_^al_k A_ijLij dil laJaa <q 
S ^ ^J J 5 U- 3 ^ ^ Ci^^ ^j5l lit t jL-a VI = Sjt jaJt Aa.j^ ^ JJijlb lj^ IjjtS Aj^j jl Jjlli ^ill CjJjlt ^JaaU 
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^1 J\*l\ *_>j jffl JJ^ .JaIaII li^ cujjsll caj, j jjliij VI = 100. J~* Otfeo^l o&* ox U j^> J^ ^J 

. * J jaJ! 4->J*> J j£--ll £* ll^Ja I j5l3 4A>j jl jjISS Cjj j Jc Jaj 

5* 

^jSjjjjSri m£jsiij .^l^ **jj e^uW M JJ ^ CjUiaSil ^^ -^ ^ J - 300 -^ 2 « 50 ^ ^ c- 5 ^ u 

AjjLolLq j_ic. Ajjj jaJl Igjl Jji (jj£3 c-HaI A^Sllj u fliLa^Q Jjjliil <* alia all p IjJ*^ (3* 4JjUlL<J| CjlaJaSlS 
<LiijAaill p^Vl ClAilaflj if^hj*. jjj j^b JjjlJl (j-o A-ilialjU]| pljj^i CjULS JiaaI cl^joiil jljUll CIjL^jJ Alcj 

Uajujj Ul£^a 4_lilAaill dActlll £j| j (JjjlJl ClAilafl (JxJaJj 6 Jj ja* UJJ LP^ ^H^JJ*^ 



. V^j ^.j^ inflammability" **l«3ttl" Jl«iaU iijiill aJjjSJI cua-ll Uii Jc £ 



^J 



J £am*ll JjjlJl glUll SjaJ UaIc^ L y^y J^ *J J^ ^J J C5^ flash point U^KjJ' ^J^ f^ (3^ 
(jlxl^VI ^J^ "aAA Sjl^pJl ^J^ Jc JjILjj .r^g*^" V ^-^J <c£j^ ^J -0 O^V lS*Jj^J* 6C_i^ill l-jjjSjj ;4 ijt a Sjl j^ 

. o^j^ ^J J c> ^ <J c^^ Jl*^Vl 4+j±j" Ignition point cj UIlJ] 

6C_i^ill S-V.J^* ^^ cK 3 ^^^ lAAlc JaOb ^Ij^Jl J DjikJ^i j^j^l AjjoiJ (Jfll jA is i>^$\ ±^\j .**J^V^ j^J^ J^VI ^^J 

j^jll J^Vl ^J<j .q^Mi<Vl Ui£ ^ U^*j o^^< ^^. V c^< S>jVI J^j^ A^SII ^ j^i ^Vi ^< U 

^Jtjj '? 90 J! 30 c> £ljSVl uJlk^l J jj^l jjfljj ^ 50 - 30 u^jjjSIIj 4 >^» c> (31 jJj jUll o^h>j ^j^ 

. e 320 J] 130 u- ^ajsll 

qia^j]! ^.J^ ilio (J^ 'CK 3 ^ ^^ ^'J^ <"^"^ J AlliaJl Cjlllaljl ^J^-J Jc AjclL^all L^j Jail J A^Jj 

4_Lq Ij^ Jj^aij aJ 4i^iaj| AJjjlJl CjLaaLoJl ^jl Jc tJjjlJl J^JaSj ^*J JiLoJl tCljj jUul <jJaiau^j| 

^ qjd^!^i3l Ale ^p >n ^ ^cIIaII JIxjJjI IaaIc ^j^. C5^ fijAUall ^It" Self Ignition JI^jI JIxjJjV^ "SjAUa Uiajj ^j*^* 

glLoJl JjlLuSj lAAic jll SjljaJl 4^.j^ Jc "^jixJl" Jlill JlrluiVi ^-j^ ajuj! (3^.J .^j f .^^ S-V.J^* UJ^ ^^J^^ 
Uiaj*j C-jLaJHojl J^lj .Q£* >^Vt J^-^ ^cliixJl ClAjj Jc Jlill (Jlxl^VI ^.j^ XgjxJj ,^-lj^Jl ^jai^!>Li He UjIJ JjjlJl 

aJjjIJI cjUILJI Jlill JUI^VI ^Uj^fl ."Ia jpj E liuJlj j\3ll" 21L21I JjjlJ! jj>j cjblil. ^ Jlill JU2£>U 

. ^500 c> J^\ ljJjjMj ^400 c> c>< c>jj^13j ^350 - e 300 

(jiiaJj ."pljuuJl jLua£jl" _J djAliajl dAA ^ajujJj lj^>\ Jj Uajujj (j^ t^J\Jll| Ale I^AL^jIj AjJjjJall AjuI^] <C^juj J;i*A*S 
aJjjIJI CjLaAUJlj JjjlJl cjj^jj J (JafcAjj . jl ui£iVI AjjI jj pljLjJd]! Jajlxjj AjjI j <jgj 4-AjoiIiI Jc " jl ui£iVI ^>olx^" ^jujI 

1^_iL (JJfl jLai£j| J^lx^ cjIJ ^jiliflljlJl 4_L.i_L.Ji d_l_jjjSjj-_jlfl . jLoi£j!^J -* aiL-- « C_!>Lilx-<i cjIJ -* all-, a AH^jj^jjAjI L^jljia 
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" (refractometer). 4*^V1 jLAjI ^hl* "^J aJ^ jUaj jLAj^I J^l*^ u^ o-^ 



. jjj^I J*~ ^ dJli ^u US, .JLJI ^ U> pbJiVl 

Aiajujl^j r-^^LoV^ <j^ **j^ 4-fj^ ^^Sc jrj*^ *" (JjjlJl ^ubuj .JjjlJl (j* tillj ^*j c-LJl p3^ ^ tcj^xJl ^UJb ^-2/Lg^ cJj^ 
U Ullc. j^lj .Uijyj <lj£^ jl^Vt o^v? c^ cJjj^' c> *^ J^jj .^'j* <-^ J o£ja *^ c> %15 - 10 

S^c- ^^Ic jliul C>-aa <L^)ia ^.l^JjuaJj # jlidlj JjjlJl ^j'^ a ^^>^ A-C'^JJ (J^aia ^Jajujl^J ^l^J 6 M JjL^a^ M 4 > ^>1 ^ fi^-^^ 
Saja^tl CjliLSlI Sjiul ^jiajxJl li^S 4^.jJj aIsJI <jc Ajjlill Cjl jliJlj 4-Likll CilllaSl) (Jj^afl ^ JjjlJl ^'^/^ J^^^jj 

jl*ll a£a^ Jj 4jk^a^ 4-k^ljj ^Sjjj jl*]| l^j ^^ ^ gas separator j^ J^>^ Jj ^^ J^^ ^ jjj^ ^*j jUJlj 
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. '^■IjAi <^j£> S-^jl ( ^MaaaS l j^jSl) 6 eL>J! jjljj! ( (^JiJ 



(JjjjaJI **** lujJ 4-Aijju $Jaj 




> 




L* 



f " > 



^J/^ 



JL— 






— r 



— T 



"« J 



- V 



Ui- 



■ 



^LkJ 



>?6 



«« »♦ 



AjjI j^ C^Aaa JA *Ull o* %2 c> J&< Je. lSj^. V lS^j *^ ^1* £j j^ Jjj^ £^J 



dn^ll J a° 9CH-^P Jj ^ \^ L '^ ^*j (JjjlJl (J^.Jjj m jLaJb Ala ma AjjIj^ Cj^Aaa A^jxa a J j^j ^j tdnAjl (JjjlJl 

a° 1 10 ^ Sjl j^ll a^jj Ciijis Jo Ja*j reboiler lsJ^ lp^^j AjJ^'j <c£j^ ^ a * j ^ a 1,5 ^^ ^-^ cUv. l£^ 

J ^l]j ^xj * aaJ aj (CjjLJI jjc- ^LaJl JjjlJl j±kjaiJ cjLol^. Jc Jjjj cilia AjjI ja. CJ^^-ia J dmxl) <JjjlJl /*-^.j 
j\ A^Jlx-all Jj^alill (jA <LajLiJl Cjl jlxJl A^jJj m Jj^alij t fll&a J^^- <"\"^ (j^ £• jbaJl j^-*-^J J^^ .iajii^ J^.J .Cflj^ 

*-a.j£ i"<ni>ll ^j\xj\ ajujSjI Jj 4_La £ j^> <*-^ ^'"^ Ajljuj J * *?Q* t aSSLftll LJ. j^*-^ ^-^ ^^ J (Ja.Jj 

qa *Lq1\ (Jj^aLj .Aa.1 jaUjujI s-UjI Uub JjjdJl L-LaJ l*qJ " jlkllj ^Ujllj r^L^V ^/^J^ CJjl jJJlj pLJl jj 

ja.^ ^jiaxjll J (JjjlJl *_* AlAj CjUlajjaba jjf^J Aj£jj ^.""^ AJj^ mi (jl^^.V^ (J-^*-? J UjJ-4^ 

t^laJ l^Jl ^1 6A£LaJl jl oa]| >H*ti AjL^all Cjl <LLqiaJj (J jSj 6 Uj£ CJlc WiJ C-UjUVi /cfl (J JJ^^ JJ^ £^-2'J 'l£j\ >^^ u^W^^ 
jfijlij .j-XaVl C> 6J^ ^H^ J^ JjJ^< J Jj^j^II ^Ull l£J^.J .S^jll S^< ^ » ^ti C^^Al J^LkVlj Sjfa.Vl 

^jjlS Jl^* c> ^LjjKjjjjV) u^^ uj%j « NaCl,MgCl 2 ,CaCl 2 ^.j^ ^ c> ^h^ 5 s jj^ c^ 1 6iA 
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hydrophilic. ajILajj^I cjUklx^ t'VUll 

fijjj^a ^^JC JjjlJl ,_fl c-LJl ^JJ UjV^ pj^ CjI iK un<ft ^j .^l^il ?*J^\ ^ f jUjUJl jj£I UjV^ pj^ CjI iK un<ftj 

t -llaJLuiA]) CAjj ^^Jc jljiaVi ^i /cfl AjluL&ll 4 alia a3) <ul^all CJjljJ^I J^JH 6 6jj£AajI jl^Jl 
^ysk\j^j\ (Jc-lflJ ^q LujLujI (jj^iJ* ^^jl A^jJjujIj^JIj A-LQjJJjj^all ^ijljj^ajl Lol .A^jSjjJjI 4_AiiJjai^ J^ljCj 4_lx_nla CJbS^Q 

ox ' interface 'ls 1 ^^ ^JaxJl Jic I^SIJj jl VJ t ^^huiti Jalu^ll ^j^ ajL^JI cjlikJlj .A^jijjjjj ^-al^Fe. Mg 

. JjjlJl (JC ^-UJl Jj^aSj D^^.^Jl Cj|^)iak]l i-lxjijl e L_J 
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lUlaJLuiAjl 4-^tU *\ AjJ^kll D^A a^JjolSj .ClAjl j^Jl ^i 4JL|jj3j UJJ-lJI j.?**- ulS ^ $Loll p_>^ *Slj' J^ Ai^Jall ^aaJJJj 

. ^isli j^ ^yi yu ^ Uiilli jjjiJ} cAiLS j> Sj^s V s ^ J! c^jh ^j ^ :&isji j^ 



I Jail l e\m A\ pLuoxll t to - gaJ Jl qyoll D^A o i4jil£ <Lllxi dli a 4 - >->^ ) /*) o£j t l^taJLuj^U 4juLa 4jj1_lcli£ j| o^ ,»l.liJLAj 

■^ .^ .^ «« «« ^j «« ~^ >mJ^/ » «« «« «« ^ r » 



■\A 



: ^jtjaJt ^l^l J>ll .J 



J>laJLuj| (j^Jj .JjjlJl ( -ilaJLaiAjl j±kjaiJ 4jUr* (J^lL ^Uij ccj^LaJLuj^l! 4juLq AjjUu£ ^Ij-o &±Hu& t^j 
<JUi Cjl^aA^ j u^* ^J^La^U ^uU S^U £^ o li! ; r UL CL^Ula^l All jV <J jl jaJl <JjU-*£ll Ah Jail 

: ^3Vli u&Aiytfl 111 jV AjjIj^JI VU^ll Aijjkl ^jjj ^ ;AJ ^jj ^ill JjLoJb ^^Ulo.^1 AjuUII SjUII 

a!\ jl fi^^j J] ^LiJl ^cjJaJ ;Aj j£^o dJjUa <LiuJa^ ^ tfi^j^U-o t .J^LaJLai^U 4juLo1| SjLoll *^o ^jjnll ( -llaUjaiAjl Jala^l 

^i Jajlawoll jpuuoJj aI^jI CjtauJaa l-Laum Jaa^ Jj 4j jawQ CjLauJax ^JajujI^oJ ( ^M^'^^M* 4juLoj| djLoll £-^J. ( ^^^LoiVI 

.f 15-10 h-J* iJ\ J^It ^-!a^ljJ ji ^O^UJl Jjjl^l ^^^ ^ J^ 3 ^^ ' J^M^ Aia^ljJ ^J^l jj3 ^ j\ <±Jj*> Cfi&±A 

(Ja^Jjj .Ajaljll 4-u^c.VI ,^.!^^^ Jj 6 S-^^VI ^ \ *^J^ ^^1 ^ -ilaUjaiAjl (j^j l_j!^Jjuj!^J 4juUJ| SjLoII ^j ^bo!>ll3l ^Jjjj 

-jujjIU 7 ^jll ipjJJI ( ^cjJajJj . Jjjlill ^jc c-Loll J - ^Qj C— Lia (jl j^. ^i jl ^-Loll p JJ ^^-C-J ^ ^11^ ^*J Alaa <ul ( -llaUjaiAjl 

CJ^Ulo.VI All jl <A^1 JalSa^lt 



tj 



u 




•J j ^ — £ t i i — f t 



- X 



U!^-- 



^ 



: ^A ui)Uiu-VI AilJV SjjS±4ll AiiJal) vjjfr J 
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^C_Jl ULuJl r-^b A£LpjuiAll A 1C.1 '^ - gal) dLuJl du all J 

ixijj . Aall ^g (j!^laVb ^oqjolS ^^Aj tJjjlJl ^ c-Lul p_>^ 'J^ 3 ^ J^' *J^^^ *j^+*f^ ^^J 3 ^^^'^'^ ^j^ ^j 

). JaxjJall CllaJ (Jx*J e-LJl p_>^ ^ >^^ ^Pj') ^ ^^ * *^^' LS^ ^^^A 3 ^ 6 ^ J (JWJJ-*^ 
^^^. ^»» - *a § J UjLai^ iaxjJall JaiaJ lllla c-LJl p^j SF'J^ J ^^ ^*-? O^-^ ^ ^C^J" 



AjjUxj^jI <LJajl 6^A ^.laajujJj .^jlJl ^N^'^Nfl (JjjlJl (Ja AjJoa j\jj 4Jajujl^ f°90-80 ^ajJ Jj ^^5 ^'"^ 4-Jjl^^ 

: Ajjj^JI J>Jt .Jfc 
a£j^. oL^j! jjiijjj .cjtajjj£J^ J) 4-*Sij (Jl^jA\ I^a j^2u diaj 4ij^ ul^l! c-LJl cjl^ka ^Ij^lia t^^ll^a ^^j3j u^ ^?' 



8^ jll lS^^ ( ^ JJ J 



ASU\ £jjj JjjjJI ua^lul i!lji? Si*} JaJaa-i 




L. 
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Pbji^i W £jl p\±j 







% 




) 



iulj*j jJaLa-6 t *LaJl ffjij-S 4 ajAjuSI ajjjj1-4 



C)Ul 



»LbLd-S t J.jObji -7 
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,~.?^^ A ^'"^ CjIJjjSSJVI (J^J p I J^ J] £-Jjj2ll L^'J U^^ A^JJj l-liAjVI U^^ (jaLuJl t -ilaJLuiA]) <J^.Jjj 



• » 



I^LolaII 



» ^ » ^"i l L_>j±>i J^U. L-lauoLj j jlfaJl (> (^jUl * jaJl ^ JjjlJl C5^J '^J^i JfcU^ C> JjJ^' C> Jj-aLJl 
aJjjIJI L-iUlaJLaiAjl A a » at a Cjl»l^ajl 6^A A>laajaJj a° 80-68 ^-?O^J l£^> ^"* L ^ 2j5 ^"* L ^ £±aJ (Jaju jtg_aj|j 

%. 20 c> ^ *Ull ^ ^.JS ^1 

C-bJl <ja Sj£^ A_1a£ ^^Ic ^jiaJ ( -llaJLuiA]) <jl£ lij <j^aLkj l^JA^.Ujj ^jialLkJl .1 
t -llaljuiAH ,-S c-LJl AjjoiJ J;i*J 4_L^ ^i (Jj-T-uLJil ^UaJ ^Jc 4 iafll a * » 4jjt > ^> .2 

. ?jA\ ^ ^UJl o^ jL 6000 - 6500 M*^ ^bj^lb *U]| ^ jj a^j! ^ ^\ !iA ^ 
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^bj^lj fcUl £j^ ujjfll ^ jft 



10 ^Jljs^ll 



£_^*Vl *i- -^jji-Jt Jjji. 




iCi vi j_, ^; ji j 



: W — 1" 










i- * 



: C !^l 111 jl5. 
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ajJjoi31£J|j ^ajJjjj^all CjIjjjjK UjjLujI ^^ r-^LoVI 6^A J .AlLuo 4_La> ^ £*!/LaVI ^Jc <_£jlaJ 4-j^LaJLuj| (JJjl <_£^l (JjjlJl 

t -ilaJLauu) ,~^J ^)u^\ p^J 4jUr* ,-fl 4il Vj it-jiL^LiiVI ^ j] 4_iLac r^L^] p^3 4jUr* AjJISj /djj£x<J1 4_b.i_j]i ^^Jc 
Cj!/ij jl (JfcHJ* e-L<Jl (j^ %15-10 4-lajujljJ r*!^VI (j^ *J^ ^udJ ^^Jc (_gj4a all JjjlJl ^Jlsuj .JjjlJl <j* tilli ^xj 



fw JJJH 



*L^L £SL&1 £jj Sjaj ialaiu* 





'jtawMJ iul* Jilt 



^ 





IB 



1 



■ 

Jj *Ull <> %5 ^j J-5L.VI o- ^ /flj^i- 2500 - 3000 <> lSj^I ^ JjJ^I <> u' j^ <^ 
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.Ajjl^aJl AjjLuu^jI <L^)ia]lj ^La^\ p^3 c3j^ J) C)^ L ^ L>° ?*_ J^-^ UjJ^ ^-?^J / ' a j'^'^" J^-^ ^Jajujl^J ^j±a - «"" 

lUJ e °80 - 70 ^ Jj o^ l*> ^Uptu^l c> J* J] ^j <*Wj**^ c 5UVl £>i JjVl t^ll <^ **jlj*Jl 

150 - 135 ^J^ ^ lUj ^1 *bj$£lb *Ull £ jil AjSaVl ^jVl ^t^lu.1 Sj^Vl CjtjiuJl ^ ^LJl ^ jiSBl ^j 
' J tAJlc Sjl^. ClA^. jJj JajxjJa ^^ic 4 iafll a all 4_lJl£^\j S^_a.V) &^A jjLoJJj .2^ /^^ 24 - 20 <*-^ ^* > ^a o^jj f 



pUill CJl^)iakj ^^1 gLuiiul *-* 4Jj(^ mi (JclilS (ji A^a 



«« «« 

IujJ 



CJl^jJa^jjaiA ^ ^.IjIjI c^j^V^ C-jL^ILu) <Jf$\ ^jc c^jjaU cdiijjjll ^-*j$j l>° ^.J^* bjL^.Lil^.1 J^ j>i> ^^ ^^a _ <jaiij ciia^ii 

aJJ ^^1 t4 alia ft]) CjLlLuJl ^J«J cAJUl^.) <L^aJj .tillj J^J t^JJJ - m^ ill j /gC>l L ^S) iaUa^llj AjclL^all L^Ul^l Jj UJ^?^ 
ftjlcjj 6 jjJj^lj j^jjJjVl c> AJj^JI AjLaVl ^.j^J AjUjS^ Jj ^UJl C^Jjll jjlx^J JJJ^IU J^^LJlj .(jiajVl 

: ^A . jjijfill ^j CLil4fr d^ ^SU j 

" Separation lU^I" a^Ijj^I ^UUJl .1 

" Conversion cb^ 1 '" ^S^SlI ^U^< .2 
Treatment ^^^ j^ ; Lal*^l .3 

11 Separation cMS) M ^J^i ^W^i :^i r^ 1 

: ^a li jj-ui >£^t J^aill cjUL^ 



. < ^SSllj jUkJl aJo^Ijj _ a,u»;;J jUkJl cjUjj cjIj U^Vl OIL jaJl lU^J* l^aj ^^li^iil .1 



. J 



Ia£ill 



jUjJ ^ j J±h£A\ ftj^i Aia^ljJ J^lill ^J 
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). 12 fSjll jmi . ( cf>ll ji ^IJSjVI j^ill S j^i* 



(tf j»ll) ^IJiVI J^J 




^UIjUo 
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). n^jii jmi ". ( ^>i" jik- ±±± c*s j^i s j$J* 



(,,Ju tiu) J^li-j JaJLyd 





»p*i'j °!3^ 




I 
t 



•* . *? 



c jVjjuJIj c^jJjujjjj^jIj c^jJj jLaJlj ( jl^lj^Jl i^^A ^jolJJJ CjL^ILq Ajjuj S^^fl 6^A liiiaxjj .ibis ^Icl jl 
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U£ £^ ^J J ^ g)jp£ti U^ j^U j* -klla. ^^j " jUliJl ALSj M _> L-flj*J Ail*^ Aa>jJ ^ *Ull ^^lij 
JjLaJl AjjoiJ A_i3 Jj j3 ^ j^ £ c -^ K. J^ - ^ t a /^ ^^J .LP^"^ ©3*^ C5^ AjJ^I AdijudJ qa jjal J^-l^ <c^ AJjlall 

Axij^Jl ^LlliJl AJaaJ <_£ j JjLuJI ^^ic V] l£J-^. ^ J^^ ^^ C5"^ ©3*^ (1)^^ ^-^^ £^j3 il^C-j .llaJjJj 
• W 1 * UJ% U^ UJJ^Ull J] LjjiS £J j<Jl f^J jlaJ l^jJaJjJj " J±!a£])" I^jL c 3lk3 A_lL*Jl oJAj 

AjUj£^ Jl :alaJl d Ljjll (Jj^ai] JjjlJl J^.J^ lU^-*-* lb* C • v ^"^ C5"^ L5^J*^ 6jixaJl CJljUrll dJA JxJj 

. U jaJ ^Ul AlJl A^Lu&l 

^^0^ C> UJ% ^' ^3^ jV 'jMj .^^ U 1 ^ ci^ ^HjO^JJ^' ^Ij^l C> <^>^^ J^J 
(ja\xJ AJli 4Axij^a lA^ <*- ^J^ J^ J^ ^>^^ U^"*. J 4AjJaialo (jlJc- ClAa>jJ jj jjt > ^> IfrjJaxJ A_iJ^j£jjJjA 
jj ja V;\l 4jUr* a2jj .Aiiauoil t*UJj 4A_l3jJjajjJjj CjUj£^ Acj>La a tg_La (j£ UJ^* i M ClAi]afl "^j ^LaJl Cl Lijll AjjaJ* 

: Jul! j^l Jc ^\sh^\ 
Ajj^2\\ £ jj Jj jUJl j^jj .tij^ I^Ljj j^fiia t jja Jj Al^jjlx^ t> cj U . ^i^L ^UJl JjjlJl dijj ^jj j 

J£ ^ Ala * ja. lJjjSjj tAjjl ja. Aa>jJ Ci^aiaJl jlaJl ^ajjl UKj tg- jjll ^1^^ J^U. lla^j^J ^JJJj 

6 iA ^^] J^ iUL, jUall cjl^lia c^ jiaJ UKj cAil^ Ja! l^lc ^uLlA\ ±\j*l\ CajI£ Uij> ^n.^l 



JA ^lc Jja.j^]| JjLuJI jlJc. ^Xo Al ^ill jaJl t^lli j a ill j^ t fljaJ tAjSlSll) j^^ (j5La» j^ t^ljj^al) 
\| (JSjjjj t^ ja.1 d^q o^j ^5^ U' ^^ W^!^ U^^^W Alalia^ (jj^* J5 ^^1 AliiaJl jl^Jl Lol c<jaiij A : ilij^a3l 






LS i JjJa. j^ AJiJ jj3 ^ tg- jJl cM ^ Jja.jJl JjLJ! JJJ^ Aj jaall g- jj Sjlja. Aa.jJ ^ ^Saol! ja^jj .c_) 

^xj AlialJl dJA j^ ^"^P^ l£^ ^cllJl j^o (ji*^ ^3^' <*"^ fijlC'lj ^*^>^^ ^^"^ ^J^^P^' ^-^-J^ L5^ ^^^ U^^ 

^Xq 4J JjLuj Ajjaall ^-^)J ^Ijj^a j^ Ajiiij^a (JS ^Ic * aaJJ 4j| ^qj ;"jljjjVi" A-iLwdl dJA ^ajujJj tAluaJ 

JjLuJl Alaa a (J^lc- l^^° L>° U^' AjUIc. l£<±a (jl aC- j " flSaj L^jjuj ^alJl j^ \ \\* a li- ja. ^jli ^ibla t allaJ (jUlc- 

jUIb ^x. jjajj iUJjj .IaIjS JaVt Jlj^ll SjftLualftll SjauVl ^jJa2 UIj 4^1 j— It c> ibli Ijjc f jlla^ L^^< 

. J^ J^* J! ^^11 UJ^ f 1 ^ ^j5l j^ jV^Jlj oHjjAllj jJj jlaJl ^ J^^iaJ! ja^Lj 

tCjUUil! Jj^jj j^jjJaJlj tCJljllxJl jj jl ^Uj] ^ f Ja^Lj ^ill jJj jlaJlj jUUjJlj tftJA^Vl AcLl-a ^ 
. JaJa^Jl JaxjJall CliaJ JJ SaalSl 4jUt1 AjJ*J ji ^J^J ^aJaJLujJ ^j]| "CJj jUJl" Jj^jll Cl ujj 4 Jjjj]|j ij$jxA\j 



Liquefied Petroleum gases : (L.P.G.) ^^Jt ^J>MI d\j\il\ .1 

Jjj^aJl ja^Jj .JaijJall CiaJ* J^^ Jj U^LjaJ ja^J jlMll 4 jtS j^lj jbjjJl (^ jl^ t> -kiLk ^ 
IjjSj jjIu ^ j mi y\Sti)l\ J^alill 6Ja.j ^ ^j£j 4 ( ^niJl jJj jlaJl aJa^j ^ J ' i y^bl\ jlill j^ U^iL 
Jjjjjj£ jlc- All jb aUuAV^ l , ^Jj .^.J^^JJ^^ Acll^all /-i AJaJjujj jl^o AJaJLo£S ^l]j£j 4" jLaljjJl "U^ ^ ^3^° 
jlluJl lS3-^ l^ ^^ J J ^* a ^ " **3&-^ L>° Uj^aaJl aIj .laUjI C-L^Kuia L-Uj mj Ajj dua. ^l^lo jjia-jjJjVi 

SXqjujV^ Acll^a (JxxlujJj 4<_£jaJl JaxjJall CllaJ* t ajja^iJ ALU jjic- Cjl jlc- ^A j . jli^J 

" Gasoline: L«>vit M L«ijJ^t .* 
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jl^ C 4 c> ^jtj^jj^ c> -W^ (s*j '? 150 J^ k^ L$±* J^v. j5l ^Jjj^ 4iL£]| ^ 
l^S jj£i j! jLaJl j* Jll tAikli s^j CJliuaUll ^lliSj ticjfliallj AjjU! CJbiljtJb Jc. jJjjUJlj ;C1 2 

Uiajjj 4(J^L jllj jjj jlllj (Jj^iJl (jLo "4j JaxJl "AjjLo jj^i ClAj jJ j£ j jJj V I ^jj* '^'^ cajjir *s\ 4_nJL^ (Jjuj^Luj 

i .1^. aj villj£ .lib u£Jl / cSizS a 4_uijj > 4_L-aJ CjU1jj£ uJl ,1a. alii 4C1jj u£Jl CjU£ yil 4_Luu11j Lai J a \iill rlilil la. qJ 

4J&AA Jjpj 4_lxj^a 4_iLac <jjj jLaJl qa ^jLa S-^J^ CJJ^^J .^— J Vjii^J * Jj L ^°^ 4^-^V^ j^aLo^.^ j^jjW^ 

Kerosine: l^jj^I .£ 
c^jl^jj ^ 250 - 150 t> u 1 ^ lS^ ^ ^jj^l -^^1 lUAjj .^Ui]t aA*J t^J ISjS^j ;Aja^3lj ^Jall 

ff (Gas Oil (solar: Jill ^j f ' jV>uJt j 

J^ 17 ujO^ 1 ^ji qa £Ahk\ jUll Jc c^j^jj ^ 350 J*. ^ 250 c> ^ J^ ^jj^ 1 4iL£]| j* 
cUUl 0^ j^ jic I44 ^11 4Aikll AjjUI cjUjImJI £* aILJ! AjjUj cjliusUSlj 4.(C 17 -C 2 o )20 u^j^< 

^ic. Jjj^a^Jl U^^J .S^y^ L>° ^H^^l (jiaL<L^.VI (J^^ta^uji (j^l till^j 4Aj^cllll J^-J Aj^c-1311 AAUa>jjH3l 

cjULa ^j tlSllc. a 360 c^ ^180 uU^ ci^ ji^j {ji^jj0 cjIjLIg ^ iiba^ll JjjJI cjI£j^^ jjij 

J jj^ll tii^p^i p^aj L-Loia (ju>> (jUlc- (^Xq CJl i 

" VACUUM DISTILLATION Jyj&il" Jili*« Jaubll c«u j^SUI3. 



^j£^J Lo£ 4CjLqj^ - ; *'^j dujjlll c — LfcU ?"^j C5^ ^^' a^JjolSj 4 M 4j.t.<uji CJljiaLoj jVj^jj" c^J^ 1 ^ ^^3^J "^— ^jjJ" 

CJJJ ^q ^^^ ^)^^ JJ^» ^Q j^l Djl^ajl ^-J^ (J^ai^. ^cjjj "^^itJ^ijI" (J^i^oJl JaxjJall CllaJ jJ L^jj) j 
InT > ^i\b iaiSjJ Jj^l lA^i^ ^ ^1 SjljaJ! ^jJ jV ^ '.CAkJ^\ J& Jj^^W "Cjj jUll" Jj£l! JjSj]} 
j] jJjoi^Iill 4jUr. ^jlll] 4_iLojJ| D^A j .AJc A^ljJl JaxjJall jj^A^li (JjLuJI (jlJc- ^Ja^j ^a^iaJ (j^oJ ij .' i ^ic A^ljJl 

aJU! cjUjJ! J! cj*ijjl U li! "Cjj jUll" cS^i ^jSjll c^J * J j^ a^jj jj it 4^^Jl U > ^1 c^S jJaidl ^ 

4ilik^ ^alj^. l^J CjUj£^ ^j j-^*^ (JJ 4L_LaLai j^ jJJ ^jl 4ili 4(^1*]! c^J^^ JaxjJall ClaJS 6 JJ Sa^J l^-ALlj ^^1 
U£ t( J ^ikL> Jai^JaJ JatiiOU VaCUUlll PUllipS £-&&& Cj UuJa» jl ftjf^l ^^luM AijJall 6^A ^j 

ji ^u jUj aLil diia. 4^uii J] "Cili^yi" j^jiiJi m^4jj j 1 ^ J! ^J 51 Jj^j .^-.:: u ^ c3^W ^J 5 ^ 

. ^ jJl ^]^l Jj 4il3Sll <LS Ajjj j jI^q qa cAkxj^h iSllc jjSj Ja U ^ J uiod) 4AJlr^ bj\j*> ^J^ 

t flJ^Q Jc ^ul 4^-LoJl J^4^ Salla J^H U^J J^ ^^^ ^5^"^ L>° ^ - ^a^'^\t 4i\j£j| Cjli ^-I^^VI ^ J^kJj 
CjLaui goAjlj l^-la uJ SjiuVI ^J^ 4pL^.jlujV^ £^ Jj ^aX'^tl jl^Jlj j^jjuJI ^ ^9.3^^ ^>^^. ^ '^° ^ A {S ^J 
jjic- jliJl L-±auuj ±hj 4Ajj1^j]| CjLaJlLojl ^a».l DjLnclj JlJl ( -ia uljj .4j jaull £• jj Jljj^a ^ a /\V ^ J^^ C5^! 

J*^ ' STABILIZERS^ jr jj Jj^ l^ jj^.j ^^iii^ ^1*jI J^ j^lil^ jr jj t> c^ij^i < .^ » ^ j 
CjljJaUlj jVj^Jl HjLuoI jA j 46^. ^Jc jjjja ^SUll Ui ,jr jJl Jj V^Hj ^^^ J^4? <JWu>iVb 5liikll jIjJI 
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Sjl ja> ^.J^ Saii *aj djl^pj] £C±au^a5l ajjjSIL Jalila^ (l£^. '(J^aLkLojl JaxjJall C-LaJ JJ Sail]) 4jUr* ^j 
aU <_£! <£• jJl J] pla>jLuj^ £*JJ J^ ClAau ^axl) fl^J*J ^£^1 Jj^Jl jVj^Ji ^— ^^ ^y *aJ '^'^ L(ji>\A\ CJj jLall 
L?'^ ^J^ £u$\ J^tb JftJ Jj ^l C> *^j£ fljj <Cjj jUll 4iaxJjJ ^1 J] JiJ Ja J^aiul! £ JJ JuWS 



: Lubricating Oils ^&j^l Aj^J J 

^JuJl C5* C5^* ^^ <^jO J! i gj *" ^ u^.j<f 500 C5^ 350 C> ^ <^ ^^ ^ ^i 3 

. a 500 ^ 450 c> Jx a!£ ^jajj'f 450 J\ ? 400 c> a^> ^*uj <? 400 - 350 

ji aL^JIj tdllLaiV) ^^Jc ^jiaJ V UJlc- A_llial jtJl S^Ull ji ^LaJli .AlaJl p jj ^hn Cllijjjll ^—LfcU 

l^j ojtJ^\ cjlji j^ Jjl^ Ciy j3ll cjjj j ^S cjliia! jlJlj .^jajuII ^k Ullc. lSj^. V A-ulL^I S^lSlI 

Cj!^ C5 1^. 2aU\t v^kj ^i CljbjJaaJl Lai tAj-uLoAj AjcIjj **MaW Cjl i CAiuflUllj. (jjJJ^ 6ji 42 C5^ 
ClAj^^oJl ^.jjj. UlxJl ClAj^^oJl ^i t**«taW 4 uixai ^IjJ (j^J t*Ui£ /ojjj^aa A_iula> Jjuj^Luj Igjj tCjlSla. 

Solvent Extraction: ^W^W u^^Vt 

; l^S iax^ ^ j^ ^ Uij CljJJjill CJjJ j £llj] A^ - Jj Jul! 

l^i Jju* jij cpisill j* aJI^ a^jj ,> ^jjjll *iA j> ji ^jj>^1 c>j ' BRIGHT STOCKSa^I 

. z j\ t \i ^ o^i ^iiLJi j- ^-V 1 J M ^i JV uWj jJi r*L* . l 

Aj^)iaxJl CJb^^Jl J^g aI^JI jI^aII AjIuI LaA J^j Jjiiill ( . 1J j a j JljjSjjill ( . 1J j <q a^JjuU .2 

^J^)jlSu ^alijjaLAJl J^ p^OyQjudj) (Jj^aS 

AjJal^luaVl J^UJ 6^J] ...(jijlV^J C_uIjj^3I (Jo CJjjjll AjIuI tA-lclL gal) jl AjjUllal) aHUI Ja fiJj^C pljjl A>laUjuU .4 

. U^^ c^*^ dUJVl jA j t Jia.jjJjVl? AaJU^ll ^.J^ 3 6^ Ajlulb ^iLxJl 6^A Jc^ 
CjUJaSlI ^^xj AibJaj CjULc c*U^j tCjUuloll 6 iA J. JSl J^ali CjULc aU cAjjlIaJl CjULSlI Jb Jj^^U ^ 

. l^iaau] 
J CJjjjll ^*^>ia Jj3 t^llij tdAxjd^V^ A^J J^ AjlL^al^Q jLoiaal cCJjjjll J^o pjj j£J 4 m ^ CJliLjaj AiLja] aU .6 

AaLaJ) 4_auawo 4 >^>1^ CjI^qjc ^i CJjjjll A1a*j aU .7 
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^ill L5 jufyi jlill jA j^\ j^^tWj 4AjjUjSjjL1I 2 d ; > all 3^ j3U| iljVl ^Ij^llj jii^l *aI t> CjI jlill 

lll^C l^^)fi j^-*-^ ^Of** £j I jlill C>-aa 4jUr> (JajujJj . jl/^l (J^axJ <j/i ^-^pJjuaJ 
;<jjjj£ll JjjujI *f^ *aJ ^i ^^JjolS 41a 4_L3a CJl_La£ CllJl£j CdAalill ,xJAc djbjclj (jj^J ^^jJaLall ,-fl ^gjUflal) jlill (jlS 

. ol jlill 0^ j^jj Jl yj! cj! jlill cUa j£J t*lfc ±uj . Jj j^ Jj^ ^ ^A* J 'Carbon Black 

: lJ*J\ jlill J 



: uiUll jlill .v 

^Lk SjLft U^gI^JjujV LafrL*a3 (j^Jj *(jl^|Vlj lMh 1 ^ L>° UJ^-V. J^ J '^" "^ (JtU^ (j^a^laljyil A*j t fllaJLjj 
xjL^a^ ^j JjlaJl qa L_lljUV^ 1 aflHj A*J cAjcAL gall (jialjC-VI ^ J 1 <UJJ-^ UJ^ ^ f^jSj J^ ; ^— ^V.jW^JJ^^ Acli^al 

(jbjjJl ^^ l^jj^a3 l£J^. ^5"^ ^— lljj^all is^-tJ ^ *&*** J^Iju^I *-i^al f j^l U^-JJ^^^ £*^k ^^^Vl ^C-ll^a ^ jl 'j^* - ^ 

CjUljJajuj) ^i 1 a^jjiaj A*J (JjIIaII ^-S bjSj (jLft^aJLujJ <jlM3l t^jljj^lj 

jI^aII d^a ^q jj^xJI ^*U3V c£j^ cIjLij^^j jL^j'Vi <c^>xjj C5 lc Sj^S (j-Q 4j j;i^ ^ ^.j^^jj^^ ^Ij^ll ^"^j 

c^^lkl^l (jljl^V^ CJlil^La ,_fl S^liSj (jj jiJl aI^Jjuj! ^jlxJ^J ^jj jUJl (JJ^A ^jl C5 ic iLJaS ;Ui^Jjl j^. ^-J^ 






(j* gjUll ^j^^l ftJja. J^^J J\ 'AaxAj^\ CjljlftljUll ^ ^jA^illl CAa&\ j\ L±kll AjuUJI ^j^alj^Jl ixj .1 

AjjIj^£J| Djl^Jdllj ^^1^.1^]! (jjlj!^.^ CjI£j^-<J j^>- ^^ <ulj t JjjlJl 

^ 4_aJ*U]| CJl jlidlj .(jjl jl^V^ A.T-A.U1 ^jx AjjIj^£ djl^juj AJajujl^J AjUljuj] aJJ llua c^iJ^Jl (J^lj ^JaxjJa aIj Jaila) » 

^Jlj^. AjjbJl ^-i^ill jUliJl <c^xjj (JjSjj 6Aj£^. Jj c£^j;j. l-<^ t^j t1 i< A \t ^jc \Jajg t ^ t^vN^*; ^ij£^]| (J^.b (jljl^V^ 



PDF created with pdfFactory Pro trial version www.pdffactory.com 



^ jjaisll ji jfetfi s-^j "J J^ 1 0- Sjs* **•* ^ **P uj^ cj/ f 2000 - 2500 J] <>^ Jl >tfl 

jJaiSlI c> S>^f« £jU]| ^j jUll U- 3 ^ t> 4-l^U ^ j tl^jj ^J^J* J^ (^J^i^l JUI^VI SjAllaj .2 

^ aJIc 4jjoj C5 lc ^jl^Jl c^jJj jL^Jl (jli ^^^J a^U <j^j cAjjUJI ciAiialjtJl <j^ ^^ 4^3 C5 lc jrj*^ ^j 

j t ^ all (JjAj (jjSaj ;<c jiLJl cjliial jLJl 

Antinock W^ <*&A\ <u^l^kj ^ j^i3l ajUS JJj ^ ^jijll ^ti^jVl .ia*Jl ^J c3^ku 
jj^j ^ Al^l jj L^jlkJl ±j$j\\ ajJI* :LkJjj ^Ij^Jl ^k ±j$J\ Ajj^illl <j-aljaJl j^ ^J^J 'Resistance 

) jUL JAl, <pti 4-2-2) j^j'j^Vl 

CH 3 CH 3 

CH 3 - C -CH 2 — C-H- CH 3 

CH 3 



fS^. SJ^ Sa±kll AjuLq <j^alj^ 4_!j jAailll JJ3 43^ t^J < 100 ^.J^* C5"^J^ ^^ jW-^' c^^ 7^^'^ ^J .3 

jU^Jlj jU^jlj jj^l £y& Jnjll ^ J ^Ij^jVI .lixilj tljL^a cij^. <^3£jVI &^c-j j^^l lS&^ <_£^bJl £fi^\ 

Ajjuoba L^j^la ClaJ 4ilLk^ll iaJLkx]l 6^A *-a 6 jblkl jl^Jl ^J^J^ UJ^.J 



cjlull U:^ JjSj ^1 ^jUI! jl%J! ^ aLjLl* ^ jtSjijjjbU "^JU" AjjIoII 4-l^\ Ujuc ^jLolj .1 

. *J^\ LfJ^ *jSj& 



c 



^Li^fi ^ /JijijIjVi «— (iiiydLJ} ^pkbJ J^iTii ^ i-jtaJi -U-^sWi 
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70. j 50 oh c'jj% ( j^LLLa c^^Sjl ^j s^ <J o& s>SU* ^jVl j^Jl c> gStill (jJj jUllj 

j^xJl xijj* jl^a AiLjab jl i Jlx. ^t&jl ^ij <1 ^jSj ja aUUi Uj ajj ^jSjll <Jt&jVl *^*ll (*ijj 

L> bxj ikJjj AiiLkj fh jjUl ^^ JjLui jAj 6 pb (02115)40-^^^1 l^M <ylj c&* c^^jVl 

iliai 6 C5 iiLV^ lp^JI tdlij ^^ajujjj tL^A jjic-j cJAjVt J^jjj jl <jli}VI <» jj^ <^-2 < -^ Q u^VI cjIjJIa 

.85 ^ 70 t> l^SjVI ^ &J Jjijll t> Jl l& /^Vl JsUI I ja (> r" 4 Jl 2 ^^] JiSj 

SjJJaa jl^jJal Jl (_£^jj* ^ill 6<j^aL^aJI ClAj^^aJ J A OJtjfi^ \)>»^l Ujl ^lc (,gj4a all aJIjlIIj 
JAla) jA jLja j^ JJ^ jaj L_£j* AJa^l^j t^L^jll j* ^UJl JjJliU jt&jVl ^J^ £»> ^.^J 



.3 



C H 3 o H 



C H 3 
I 

+ C — C H 3 

I 

C H 



C H 3 



C H 3 

I 
C CH 3 



C H 3 



j&Vl cj£j£ <J113 JAi* 



^£Xa (Jj^Jl ^J^J L>° CjUiaa lg_l A^kjjuaJj cAjjbj^£Jl Sjl^jJdlb Q^J tJaliu ^Nfl J UJ^.Jl CJlil^La ^fl ^J^jl U^^A*. 

^jiJl Jl*ij;VI J) Jjpll jjSj J^ u^ <,f ill db^l > <^M' AJ«il ^j '? 360 ^180 <> ^^ 

100. ^.j^ c^^^l ^^ ^*jj t n-Ci6H34c£^ s^jj ji cjliialjlJl aLJ^ q^jSjjj! : jllixJl 

. jL^all UjLuwi ^JllixJl 6 j^ ^*jj "jJUiJ J£h> -1" /JUjJ u>?j^jj^Jj 



.1 




4_LujUi L_fl a Ja L-LaJ 4i )Ha1| aJJ a D )Ui^l L_i alL^oJl J a2 all 4jllxlJul 4jj| ill AIuIjlLuJI 
• «« «« -^^y s r -^ • ~^ » » -^ -^ -^ »» »» »» 



J^XJl cjI i CjUSlVla . jj jiJl Jj^jl Aj^j^JI (j-aljill o^^ JjjJI ^jSjl S^j^l u-oljaJl jV ^c>^ C5^J^ 

(JAlq -1 (JLq AjjLq jjVI CjU aJj£ jjJjVI L>*-^-^* ^^ 6-LlsLjJaJVI AJajujI aJ 4Jj^ >nl JxluaJ ^jlxll ^jUaill (JLa 4_L aiall 

J jj Jl cjl£j^wa ,-i aI^jjuj^U aIj^o j^-j I j^ ^1 ^-W^ u^^-^ 
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Conversion " J^r^u-uSii dL»uii :&\J\ ^M 

CJljliJl j CJl jbjuJl ^J*J 4_H^ ^Lj W^° t *°^^J ta^cLoiAjl (Ja\ j*Jb jl iaxjJall j Djl >aJl >^* diaJ <_£ >aJ <4jjLl<u£ 

S^lJlj 6^ j$\ j t4_K]^|j i^jJ^lJl ^!/L^a]j 6^C.Lo1a]| J^lxJlj JJjud^Iill jl t^jlj^Jl 

: AjjIjaJI Uj^l CibLsdll. 

THERMAL CRACKING: jjj*U j^-^l J 



** 



ijA ^cjllSl <jJ^iJl (j] i] cp jJl ^-^ L>° ^° UJ"^*^ U^^j LP i^aS cA^lLd]! ^jJ^iJl CjIaaS SjU j t al >^<Nfi l^j <j£^lj 
4ijlLJlj 6 C5 ikl^3l (jljS^VI CJl£j^^ ,_fl M L_fliuJl" SafaJl ^Lo Cjl jjLd^ dj±a ^ j/^; ^j-u^l jl£ ^jl j^Jl jj - a^ll) CJtlLaC 

C24H5Q ^ C12H2S + C-12H2J: 

IE 




1 



CeHu t C6H12 



♦ 



C3H8 + C 3H6 



i 



CJOlfr 
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: AjjVJ d^USlI Ifr* 6±auj SjSIul* j£ ^j£^ <UjUit CJlLiJjVt U 



». 4_iiMj" 4_tfk CjUjjjSjjAij Jj Jj^jj tji£l\ CJliiiJjVl .3 

COKING fspiSM .v 

« osjij 4iLS% 17-7 l*i- «*&- ^^ %77-49 «</>h <£ %38-15 ^ J u^ y*«JI ^j>j ^jVl jIj-M 
cJia! ^ .^~,.,A\ ,iSJs]| ^Ujj ^ ulkll aLH<J .^rti 4jLc. cjj^ki j3j .4 ^jS Sjj ^ cjljli %12-5 <^£j 

PYROLYSIS JAu*M .£ 
Catalytic cracking ^L^lt J^Uib j^^t 4J^2. 

jliaJ 4jJ^)Ia]l dAfcj ^1936 A 0, ^ L£jW^* (JJ^> ^C- JjV^ S^>^ 6^cLoia]| J^IjjJIj jJjoi^Iill AjJ^)ia CIu^JjujI 

(jjJall 6^a ^ ^^ .. ij ^L^ cU^ ^aIj Hydrocracking. cP^jj^.V1 j^^i cr'^J ^ ^^'^ s Jj^ ^j j j 'l£j* 
J^Ub j^l jjt j^l cjaj .^h %88 l^jlt %12 c> uJ^\ ^ M ^^ M ^i^< ^^1h y^J c> ^ > 

aajujj" 6J^*tS ^ajj AJVli£ ^q (JSSj l ^cLoiajI (J^lxJl ^Ic ^j^jj£jI l_Lujjj Ale 4j] clua 6^.ljA jl^ <jJaj*j Ale (JjLuJIj I^ujuj 
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jpLulaI) J^bdb j;iuj£jljj ^ jtjaJt j;Luj£jil (Jjj 4jjUL»j£j q* jJjU ^ullll 



.Vilm^ll J^Ulti juXlIl 


L$J jaJl J^^ 


(jAtft. ^j-^j * a .>ia^i.A ajIj-v ^|.^*ui s juXllI **n 


«« -^ ~^ r » ~^«» r «« 



Reforming C&&& csi^l £^Vt3. 



»• 



JjjlJl 4jajlx^Q Acll^a (-i 4 ag all CjIjUtII c£^\ AjIaxII 6^A L-Laaj a) t*Ui]j .AjjUu^jjlJl 



98 C5^ J^V. cJ^SjVl (J^ ojj^ V^ s^.j ;S J^? f* 1 ^ 1 ^ Platforming u^'^W ^^^V^J - ^A ' ^ j Ukj^' 

w J*^ A ^ J ^J^ T ^ (^ (JjSLftll jli-Sl *Oj^ ^^j J^*^* ^aj t^l]i£ 4jUt1| a2jj .^aL^ajl] ^^LjjV^ (JjIjuJI 4iLja] (jj^J t^jU^jl 




+ 3H 2 





+ 3H2 
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: £#*jj±% j**-^ - v 



C9H2O + H2 



C4H10 + C5H12 



^ "]* * «■ ■ 



<c^)£Lo CAiifll jb ^jJj^IiJ ^i^jjJjV^ J J > '^ " 4jUt 1 <La j!/La S^g jV^ 4\\ac*j 



«♦ .. » 



c ^ , «• 



l^-jj-mVI e> fr» WjMI ^Ajj-^i 6- <^i ^W^>*it l«j^ . E 



CH3 



CH3CH2CH2CH2CH2CH2CH3 * 




+ 4H2 







-^^S 




+ 3H 2 



CH3 




CH 3 



CH3 





3H 2 
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A ilia o uill a 

.« .« « ^y^y ^y 

R-S-R +2H 2 -»- 2RH + H 2 S* 



R 2 NH + 2H 2 ■* 2RH + NH 3 



« «« *^ -^ « ^^ ^^ * » » ♦♦ »» » ^y ^y ^y .» «»^^ • » .^y ^y 

• « 

AJjJL1\ CA jlill ? l±kluib CJbL^4. 
OJjL C U3J ^ aJj Jul! CIJUJI ^>2 ,> **2tili "u^j^ - u^'j" u>W oWjjJI" ^l> ^^ ?^^ 

p jsOa ^.Uj cjIJ cjUjjj^jjJjJ Jl ^jlxJl l_ii£ jill cjIJ cjU jj j£ j j jj V I (JjjaaJ 6^o jVI Aj1ac> & ±*lu& 

CH 3 

CH 3 CH 2 CH 2 CH 3 — *■ CH3-CH— CH 3 



uArj^J j/Vt ^l^V J^J^JJ^Vl c> «^l jlill o^? ^^ L&* <* jliaJl J*Ij*Aj j^jjVVI ^ j3 ^ stSlli ^*j 

CH 3 CH 3 

CH3-CH -CH 3 "^ CH 3 - C= CH 2 




Polymerization Sj^Ul cjUL^ .lj 
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jJjjj^I 5 jxL fr* g% ^ j^jJ! jJj jUllj 



Ch3 ? H3 H,SC 4 ? H 3 CH 3 

CH 2 =C * CH 2 -C *CH 3 -C-CH CCH 3 



■3 



d££ja jj*i ^ 



Hil 



CH 3 CH 3 



CH 3 -C-CH 2 CH CKi 
CH, 






* ... «» i. ^ i.? 



^IjSjVI -^ ^1 J jd Jijll CAAja Jc Jj i aa SI ^ 2„^-!..,„\l ^JUill AjlUl CjUL*Jl ^^1 AKfyl Ajla^ ^ 

C m H 2 m + C n H 2n+2 *- C n+m H 2 ( n+ m)+2 

CH 3 CH, f H * ? H > 

b" 4 * CH^I-hC^ 3§& CH 3 -f -CH 3 -CH-CH a 




Az 



*J*J 



jyl £*! iM 



cAi&jJa! 



" iakll CjULc ^ ^AkloLj j\3SjVl <^ j£j* 



»» 



; j^^l (Jc-IiIjI £-^j cCJLnijjVi *ja^ (Jc-lij (jb^juJ 4_lujLLq L^j^la ^^A <KlVI cJc-lij ^J^j ^J^>^ uj '*"^J 

. olijal jb jjuVl t> olj- 8-4 j^ u^Jla Jja.j ,-9 ysftfl a^ ^j^i 
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. ^Ull jtfcjVl fSj c^li AjjJaJl CjUjjjSjjJjVI ^fcSj ^ jiSJl CjLual jbll jj 



Cdjlc CCJjIjjudjI 6^A ^jjSjjj 6Dj»L^a^j ^Lajl p>" ^J %4-l (J£ ^fr^^ r*J^J^ S-^JJ^ (J*^*-^ LT^ <-£j-^ fl^ll UjJ™ 

^Jc ( -uiulj ^U^j l^JjJuaJ (Jj3 ;L_ij|jjudil ^ aJjjIJI CjLaJLLoJl AjIHj &J£^ ^J£^ Ujj3^ JUjfi^ lU^-*^ U^fJj 
jj.v^lil (JLz*a (-k 4_>jJ1-1a]| ^^ic t -llitllSj * ^ all til^^Jjuj^^ cIAaAjSaAj £^i^J '^Ij^Jl ^J^J *3$"^^ (J$^ CJ^l£oLo 

^^Aj tA-ilia ua£)j AjlLjjjS CAjSj^j ClAiialjVI ^Jc- ^jlaJ jJ - o£lj| j jJ Jaiu]) CjLlLaC (jA AajUII AJjjlJl ClA^2L<Jlj 

_i 2 fl>laJLqiAj| CjU aUu£jl o 44jjU ua al 4jjLl<li£ La I , Jb a 44jJ a villi CJl^lLoil 4jjL_ill Cjl iLojlS) , Jb 4jliill Cjl iLojti Lpa 

CAjSj^j ^j^jjJjVI ^V.J^ l>° UfcO^J jW^J^ S^* C5^ r ^*^'\! l£^ ^.J^^ bjj^all Jjl^a tg_Lo '*J$& Ajlnll CJljUr> 
^C-L^aJ t ;-UjujJ ^^llll Aj^)iaxJlj Ajjjjj£J| jl^Jl ^ ^JJjuj jjj£Jl AjllS ,-i a^JjujJ ^ill jS^vxJl tiilJJjj£Jl <jia^L^.j 6<jUj£^va]| 

j±Sjjj£ ^ ^j^S U Ullc. " j^jj^llj jj jjJlj aJLoiJIj aJjjIJ! CJljUJ!" AiiiiJl OljlaLJlj CJljUJl 

.Ajjlill JJj^aSI Jj^-a aJaIujj AjjUa A^uul) Cul£ b) J 



2N» OH + H 2 S -> Na 2 S + 2 H 2 



K^P(>4 + H 2 S -> K2HPO4 + KH5 

NH2CH 2 CH 2 OH + H 2 S -► CH2CH 2 OHNHnHS. 
NH(CH 2 CH20H)2 + H 2 S -> {CH 2 CH2(>H)2N H 2 H«. 
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Jjl^a 4Jajuj|jJ 4jaJl» ajIj lg_Lo ^alaaS) (j^V. 6 f 100 L>* Lpl J^ J*"* J^ l-jbaaLall <_i Sjj^ayoll CjUIjj^^oJIj 

. AjjISII bjA-all /J Ajllft CjUSj* jj^i jll 4j.J^ bj*-all 

RSH + NaOH -+ KKNa + || 2 

AjjISII bj^Jl J L^ji V ^ ^ 100 c> J^ J^* J 5 * y^l cjI JaLJl ^ s^jJl iLSlI cjUUSjJI Ui 

Doctor treatment" ^o^: Sweetening "^klll a_iLc 

2NaOH + PbOfiUharfccJ -► NfijPbC^ + HjO 



RSH +Na2Pb02 -» 2NaOH + ]>h{SR)2 



^aL^ajll »JjIjj£jx 



Ph(SK)2 + S -► PhS + R-S-S-R 

^cjlji .ciA^lLLoJl ^i Iaj^^oj ^-j.a.ula31j 4 ij^ii j| Ij^ja (JaVt .ijIj^jSjI J^ 3 * Jj SjVjJall cjUIjj^^ojI l^ia u^^* 

JJa^ aI^ILujIj c*Uij . Jjjj^>j£1I J^JJ Jj <jtjj£^oJl J^jaJL aJ^j 4jUt1 * * ^ ^dLoll ^jl Vj tAliii jl aJJ a! Cli}jj£ll ^j) <j^ 

Clu u£jl /*ya 4jUxJ 4j qju^^o 4_La£ AiLjaU o / uaL-a Jl .1Luj£I a.* 4j al£jl b aj^ajl 



•t i»- 



jic- J^ljJ *_* <^^J 6 ^J^ Oj^ UfcJ^JJ^!^ ^Jajujljj <j3jjjj]| CjL^lLoJl AjIIS 4jUr* 6j±i.VI CJljiuJl <_i CJjJaJ 
^jiaJ CjIjLojlII 6^A (ja ^cjUll j^-*ll (jj ^'"^ 6<_£ jiaJl r-!/L^aVI CjLlLoX. j/i Ukj'U U ^J^ J ^.J^* l^i^ 4-L^ajJ jj^jj^j^l 

cjULxJl ^Ijjj t j^jjjjVI Jj^j J ^jj <^JUJlj ^-^L^VIj jjx^jII cjULo j! ^J ^UjJj . j^jjjjj %80 ^ 

. ^JJ^jll^lj \^^H\j Ajii^jjjjl! Jljxll 2QI j) Jj g^jj jj^jjAjVb AjIjjII Uac t*lli Jj 
. CjUaloJl CAjj Jj ^JJj Lo^ SCjULIjVI £f£i ^j U£ tCjjjll J Sjj^jJl A^^oJl c-ijI^JI ill jl ^j£ 




C = C + H? + CH— CH 

/ \ / \ 



, «♦ 






RSH + H 2 -> RH + I 
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.inj u£U2- 



R 2 S + 2H 2 -> 2RH + ll 2 S 




+ 4H2 



L«2j^3- 



* C4HIO + H2S 






S*f 



+ 4H2 



* C4H10 + NH 3 



u^j^2- 




5H 2 



C 5 H 12 + NH3 






OH 



+ H2 



^"N 



H 2 



j±u.l£Vl o^2- 



C6H13OOH + 3H 2 



CgH^ + 2H2O 






RCI + H 2 + 

f~* 1—1 j. LJ b ^^ 1 1 


RH + HCI 


cnMji\ yjB .j* 


U5M10 + H2 WH12 






Ut£» <W 
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